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Summary
Introduction: First Bite Syndrome (FBS) is a rare pain syndrome sometimes occurring after
surgery of the upper cervical region. It presents as excruciating pain, triggered at the beginning
of a meal by chewing, swallowing or even simple contact with generally acidic food, waning on
subsequent bites and recurring with identical features after pausing for several minutes or at
the next meal.
Objectives: Retrospective review of 17 patients who developed FBS after upper cervical surgery.
Results: Seventeen patients developed FBS between 1999 and 2010 following surgery for
paraganglioma in eight cases, vagal or sympathetic schwannoma in ﬁve cases (including one
malignant tumour), pleiomorphic adenoma in three cases and Warthin’s tumour of the deep
lobe of the parotid in one case. The cervical sympathetic trunk was sacriﬁced in 10 cases and
the external carotid artery was ligated in six cases. Horner’s sign was observed postoperatively
in 12 patients. The characteristic pain of FBS was triggered by chewing or simple contact with
essentially acidic food.
Conclusion: FBS must be identiﬁed by the head and neck surgeon and distinguished from the
usual postoperative pain. The generally accepted hypothesis is that of sympathetic denervation
with parasympathetic secretory hyperactivity, but Horner’s sign was present in only 12 of the
17 patients of our series, suggesting that other pathogenic mechanisms may be involved. FBS
is difﬁcult to treat, but the pain gradually becomes less severe. The patient must be informed
about this rare complication that can impact on postoperative quality of life.
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IntroductionFirst Bite Syndrome (FBS) was ﬁrst described by Haubrich
in 1986 [1]. It is a rare and often relatively unknown
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omplication of upper parapharyngeal tumour surgery. This
ery unusual pain syndrome must be recognized by the head
nd neck surgeon, as it can have a major impact on the
atient’s quality of life.
In this retrospective review of patients operated in our
epartment for an upper cervical tumour, we identiﬁed
7 patients who experienced this postoperative syndrome
nd discuss the pathophysiology and treatment of this
omplication.
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atients and methods
his retrospective review was based on the charts of
7 patients operated between 1999 and 2010 for a tumour
f the upper cervical region, who subsequently developed
BS.
The main parameters analysed, as shown in Tables 1—3,
ere the preoperative and postoperative clinical status, the
ype of surgery performed, and the characteristics, course
nd treatment of FBS.
esults
he 17 patients (10 women and seven men, with a mean age
f 48 years [23—68 years]) who developed FBS represented
.6% of all patients undergoing parapharyngeal surgery in
ur institution.
The main clinical characteristics of these patients are
ummarised in Table 1.
Five patients presented a preoperative deﬁcit of various
ranial nerves: one patient with neuroﬁbromatosis type 2
NF2) also presented an isolated lesion of the trochlear
erve. No patient presented Horner’s syndrome preopera-
ively. The mean vertical long axis of the tumour, assessed
y MRI, was 6.5± 2 cm.
Surgery was performed for paraganglioma in eight
atients (ﬁve carotid, three vagal), cervical sympathetic
chwannoma in four patients, pleiomorphic adenoma of
he deep lobe of the parotid in three patients, malignant
chwannoma in one patient, and Warthin’s tumour in one
atient.
The cervical sympathetic trunk was sacriﬁced or damaged
n 10 cases and the external carotid artery was ligated in
even cases. Postoperative Horner’s syndrome was observed
n 12 cases. One patient in whom the sympathetic cervical
runk was interrupted did not develop Horner’s syndrome.
The substance or factor triggering pain was chewing in
even cases and/or simple contact with liquid or solid food
n 13 cases. These foods were always acidic, but also salty
three cases), sweet (three cases), bitter (three cases), aer-
ted (one case), and alcoholic (one case).
Patients had a mean follow-up of 47months. One patient
as cured by radiation therapy to the operated zone, and
BS resolved spontaneously in three cases. Three patients
ontinued to report identical pain during treatment, while
he other patients reported less severe symptoms over time,
lthough they never completely disappeared. Tables 2 and 3
llustrate the characteristics and outcome of FBS.
iscussion
BS is a complication that raises three types of problems,
iagnostic, pathogenic, and therapeutic.
It is characterized clinically by the development, several
ays after a surgical procedure on the upper cervical region,
f exquisite, lightning pain occurring at the very beginning of
he meal. This intense, paroxysmal, electric shock, cramp-
ng or spastic pain arises in the region of the parotid gland or
emporomandibular joint on the operated side, and rapidly
preads along the mandible. It is triggered by chewing or
•A. Abdeldaoui et al.
wallowing or even by simple contact with food. The trigger-
ng food can vary from one patient to another: either solid
nd/or liquid but always acidic, and sometimes salty and/or
weet, bland and/or spicy. The type of food responsible is
ften constant in the same individual.
This brief pain, lasting several seconds, tends to wane
ith subsequent swallows, and recurs with identical fea-
ures after pausing for several minutes or at the following
eal. Manual compression of the painful region by the
atient sometimes helps to relieve the pain, leading the
atient to press on the painful region preventively before
aking the ﬁrst bite.
Systematic repetition of episodes of pain while eating has
considerable impact on the patient’s quality of life, and
he patient may become anxious even at the idea of having
meal and may modify his or her eating behaviour.
It is important to diagnose this syndrome in order to
istinguish it from the usual pain experienced after a
ajor operation. However, the site and severity of the
ain, the constantly identical triggering factor, and its
rief duration are characteristic signs that should sug-
est the diagnosis after eliminating temporomandibular
oint dislocation secondary to over-aggressive retraction,
r stretch neuropathy of the sensory nerves of the
egion.
In the absence of animal studies, the pathogenesis of FBS
emains uncertain.
The most classical hypothesis incriminates sympathetic
enervation of the parotid gland. In a series of twelve
atients [2] undergoing resection of the cervical sympa-
hetic trunk or presenting loss of sympathetic function
ocumented by Horner’s syndrome, nine suffered from
BS. Chiu et al. [2] reported that one half of their
atients with FBS also presented Horner’s syndrome (there-
ore, suggesting a lesion of the superior cervical ganglion
r sympathetic branches travelling along the internal
arotid artery), while the other half had undergone liga-
ion of the external carotid artery (sympathetic branches
o the parotid gland travel in the tissues around this
rtery). Similarly, eight of the nine patients reported by
awashima et al. [3] had undergone either resection of
he sympathetic trunk or ligation of the external carotid
rtery.
The parotid gland receives a double innervation, sympa-
hetic and parasympathetic. These two systems innervate
cinar cells, myoepithelial cells, and blood vessels and
nsure complementary roles in the salivary glands and are
esponsible for contraction of myoepithelial cells. According
o the classical hypothesis, sympathetic denervation would
nduce an autonomic imbalance with increased parasympa-
hetic secretory activity of myoepithelial cells responsible
or sudden, painful tension of the parotid gland.
However, the hypothesis of sympathetic denervation
nducing parasympathetic hypersensitivity is contradicted
y certain ﬁndings:
cervical sympathetic denervation by ligation of the exter-
nal carotid artery or excision of the cervical ganglion does
not always induce FBS;
trials of parasympathetic denervation do not improve the
painful syndrome [4,5];
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Table 1 General characteristics of patients, surgery and the tumour.
Preoperative ﬁndings Surgery Postoperative ﬁndings
Patients Age/
Gender
History Neurological
deﬁcit
Origin of the
tumour
External
carotid artery
ligation
Resection of the
deep lobe of the
parotid gland
Nerve lesion Histology HS Neurological
deﬁcit
1 60/M None X, XII X No No X, XI, XII,
sympathetic
Vagal PG Yes V, VII, VII b,
X, XI, XII,
C2, C3,
sympathetic
2 25/F NF2 IV, IX, X, XI, XII IX, XI, XII,
sympathetic
No No X, XII,
sympathetic
Schwannoma Yes IV, VII b, X,
XI, XII, C2,
C3,
sympathetic
3 61/M None None Sympathetic No No Sympathetic Schwannoma Yes No
4 54/F NF2 None X No No X, sympathetic Malignant
schwannoma
Yes IX, X, XII,
Sympathetic
5 49/F Left PG IX, X XI, XII X Yes No X, XII,
sympathetic
Vagal PG Yes VII b, IX, X,
XI, XII, C2,
Sympathetic
6 68/F None None Accessory
salivary gland
No No IX, sympathetic Pleiomorphic
adenoma
Yes IX, C2,
sympathetic
7 55/M None None Deep lobe of
parotid gland
Yes Yes No Pleiomorphic
adenoma
Yes No
8 50/F Asthma None X No No X, XI,
sympathetic
Vagal PG Yes V3, X, XI,
XII, C2,
Sympathetic,
superﬁcial
cervical
plexus
9 59/F None None Deep lobe of
parotid gland
Yes No No Warthin tumour No VII b
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Table 1 (Continued)
Preoperative ﬁndings Surgery Postoperative ﬁndings
Patients Age/
Gender
History Neurological
deﬁcit
Origin of the
tumour
External
carotid artery
ligation
Resection of the
deep lobe of the
parotid gland
Nerve lesion Histology HS Neurological
deﬁcit
10 23/F None None Sympathetic No No Sympathetic Sympathetic
schwannoma
No VII b,
sympathetic,
superﬁcial
cervical
plexus
11 34/F None None Carotid body Yes No No Carotid PG Yes Sympathetic,
C3
12 37/M None None Carotid body No No No Carotid PG No VII b, XII,
sympathetic,
superﬁcial
cervical
plexus
13 63/F PG X Carotid body No No X, sympathetic Carotid PG Yes V, VII b, IX,
X,
sympathetic
14 63/M Asthma,
diabetes
X Sympathetic No No X, sympathetic Sympathetic
schwannoma
Yes X, XII,
sympathetic
15 41/M None None Carotid body Yes No No Carotid PG No VII b, XII
16 35/M None None Carotid body,
IX, X, XII
Yes No IX, XII Carotid PG No IX, X, XII
17 48/F None None Deep lobe of
parotid gland
Yes Yes No Pleiomorphic
adenoma
Yes Superﬁcial
cervical
plexus
HS: Horner’s syndrome; NF2: neuroﬁbromatosis type 2; PG: paraganglioma; NF2: neuroﬁbromatosis type 2.
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Table 2 Characteristics of First Bite Syndrome.
Patients Follow-up
(months)
Time to onset of the
syndrome (days)
Type of pain Severity (numerical
scale 0—10)
Factor triggering
the pain
Duration of
pain (seconds)
Type of triggering
factor
1 139 1 Electric shock 10 Chewing,
swallowing
90 Acidic
2 117 30 Electric shock 9 Contact with food 60 Acidic
3 92 2 Electric shock 9 Contact with food,
chewing
10 Acidic
4 46 7 Electric shock 9 Chewing Throughout the
meal
Acidic, sweet
5 71 8 Electric shock 8 Contact with food 30 Acidic, bitter
6 24 10 Electric shock 9 Contact with food Throughout the
meal
Acidic
7 40 3 Electric shock 9 Contact with food 60 Acidic, sweet
8 33 7 Electric shock,
dagger
10 Contact with food Throughout the
meal
Acidic, aerated
9 32 1 Electric shock,
dagger
10 Chewing Throughout the
meal
Acidic, bitter
10 34 10 Electric shock 6 Contact with food,
swallowing
20 Acidic
11 32 30 Electric shock 7 Contact with food 3 Acidic, bitter
12 30 4 Electric shock 8 Contact with food,
chewing
60 Acidic, salty
13 24 15 Electric shock 8 Contact with food 60 Acidic
14 24 6 Electric shock 9 Contact with food,
chewing
10 Acidic, alcoholic
15 27 4 Electric shock 8 Contact with food 10 Salty, acidic
16 29 15 Electric shock 9 Contact with food Throughout the
meal
Sweet, salty,
acidic
17 17 10 Electric shock 6 Chewing 60 Acidic
128 A. Abdeldaoui et al.
Table 3 Course of pain.
Patients Course of pain Course of
neurological deﬁcits
Treatment Efﬁcacy (%) HAD test
1 Unchanged Recovery Pregabalin, paracetamol 40 Anxiety,
depression
2 Decreased Recovery Pregabalin 80 Normal
3 Decreased Recovery Gabapentin 40 Anxiety
4 Decreased,
complete
resolution after
RTH
Complete recovery Carbamazepine 80 Normal
5 Unchanged Recovery Pregabalin, carbamazepine,
duloxetine
50 Normal
6 Decreased Recovery Gabapentin, hydroxyzine 60 Normal
7 Decreased Recovery Gabapentin 70 Normal
8 Decreased Recovery Carbamazepine, duloxetine 60 Anxiety
9 Decreased Recovery Clomipramine 60 Normal
10 Decreased Recovery No treatment — Normal
11 Unchanged Recovery No treatment — Normal
12 Decreased Complete recovery Amitriptyline,
carbamazepine
70 Normal
13 Decreased Recovery Venlafaxine, duloxetine 50 Normal
14 Decreased Recovery Dextropropoxyphene,
paracetamol
70 Normal
15 Decreased Recovery Pregabalin, carbamazepine,
tropatepine
80 Normal
16 Decreased Recovery Pregabalin, amitriptyline,
tropatepine
80 Normal
17 Decreased Recovery No treatment — Normal
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RRTH: radiotherapy.
furthermore, FBS has been observed after surgery of the
parapharyngeal space not involving sympathetic denerva-
tion [3].
First-line treatment of FBS consists of non-steroidal
nti-inﬂammatory drugs used as analgesics in combination
ith anticonvulsants such as carbamazepine (Tegretol®) or
alcium channel blockers, such as gabapentinoids, or tri-
yclic antidepressants with anticholinergic effects, such
s amitriptyline (Laroxyl®) [6]. However, the results of
his combination therapy often remain disappointing [2].
new anticholinergic molecule, tropatepine, was recently
ntroduced in two patients and appears to be more effective
han the other molecules. Trials of resection of the residual
arotid tissue or tympanic neurotomy have been ineffective
2,7,8].
More recently, some authors [9,10] have proposed intra-
arotid injections of botulinum toxin type A, which is a
holinergic receptor blocker. In a preliminary series of ﬁve
atients, Lee et al. [9] observed a reduction of the sever-
ty of pain and a marked improvement of quality of life. Ali
t al. [10] reported an even more dramatic efﬁcacy, but in
nly one patient with almost complete resolution of the syn-
rome in less than 48 hours, with no recurrence of symptoms
or a period of 10weeks after the injection.
The efﬁcacy of these treatment protocols remains to
e demonstrated and must be compared with the naturalistory of the syndrome, which tends to wane over a period
f several months, probably due to nerve regrowth.
onclusion
BS is a painful complication of surgery of the upper cervical
egion. The classical hypothesis incriminates sympathetic
enervation of the parotid gland responsible for increased
arasympathetic secretory activity. FBS must be distin-
uished from the usual postoperative pain and requires
ppropriate management. The patient must be informed
bout this rare complication but that can have an impact
n postoperative quality of life.
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